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2. Structures of starting materials 

All the starting materials (1a to 1e, 1g, 1i to 1o)3, (1f)4, (1h)1, (4a to 4h)2 and (4i)5 were 

prepared based on literature reports, and the spectral data was compared. 
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3. Control experiments 

Radical trapping experiment 

When the Reaction of a mixture of 1a and 2a under the standard conditions was performed 

in the presence of 2.0 equiv of TEMPO, radical scavengers, 3a was not formed. 

 

4. X-ray Crystallography. 

X-ray data for the compounds 3a, 3r and 5a were collected at room temperature on a Bruker 

D8 QUEST instrument with an IμS Mo microsource (λ = 0.7107 A) and a PHOTON-III 

detector. The raw data frames were reduced and corrected for absorption effects using the 

Bruker Apex 3 software suite programs.6 The structure was solved using the intrinsic phasing 

method and further refined with the SHELXL program and expanded using Fourier 

techniques.7 Anisotropic displacement parameters were included for all non-hydrogen atoms. 

O-bound H atom was located in the difference density map and their positions and isotropic 

displacement parameters were refined.  All C bound H atoms were positioned geometrically 

and treated as riding on their parent C atoms [C-H = 0.93-0.97 Å, and Uiso(H) = 1.5Ueq(C) 

for methyl H or 1.2Ueq(C) for other H atoms].  

A. Crystal structure determination of 3a 

Crystal Data for C21H19NO4 (M =349.37 g/mol): monoclinic, space group P21 (no. 

4), a = 8.7602(3) Å, b = 10.6004(3) Å, c = 10.5707(3) Å, β = 111.3688(9)°, V = 

914.13(5) Å3, Z = 2, T = 294.15 K, μ(MoKα) = 0.088 mm-1, Dcalc = 1.269 g/cm3, 18725 

reflections measured (4.994° ≤ 2Θ ≤ 61.186°), 5491 unique (Rint = 0.0724, Rsigma = 0.0853) 

which were used in all calculations. The final R1 was 0.0534 (I > 2σ(I)) and wR2 was 0.1511 

(all data). CCDC No. 2171887 deposition numbers contains the supplementary 

crystallographic data for this paper which can be obtained free of charge at 

https://www.ccdc.cam.ac.uk/structures/ 

https://www.ccdc.cam.ac.uk/structures/
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B. Crystal structure determination of 3r 

Crystal Data for C27H31NO4 (M =433.551 g/mol): triclinic, space group P-1 (no. 

2), a = 10.0686(7) Å, b = 10.3684(7) Å, c = 12.3317(8) Å, α = 72.123(2)°, β = 

80.904(2)°, γ = 87.167(2)°, V = 1209.80(14) Å3, Z = 2, T = 294.15 K, μ(Mo Kα) = 0.079 mm-

1, Dcalc = 1.190 g/cm3, 23612 reflections measured (5.78° ≤ 2Θ ≤ 61.1°), 7363 unique (Rint = 

0.0382, Rsigma = 0.0484) which were used in all calculations. The final R1 was 0.0516 

(I>=2u(I)) and wR2 was 0.1409 (all data). CCDC No. 2171885 deposition numbers contains 

the supplementary crystallographic data for this paper which can be obtained free of charge at 

https://www.ccdc.cam.ac.uk/structures/ 

 

https://www.ccdc.cam.ac.uk/structures/
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C. Crystal structure determination of 5a 

Crystal Data for C26H20O4 (M =396.42 g/mol): monoclinic, space group P21/c (no. 

14), a = 18.8869(12) Å, b = 12.5379(18) Å, c = 9.037(3) Å, β = 99.986(5)°, V = 

2107.7(7) Å3, Z = 4, T = 294.15 K, μ(MoKα) = 0.084 mm-1, Dcalc = 1.249 g/cm3, 25169 

reflections measured (2.19° ≤ 2Θ ≤ 61.018°), 6186 unique (Rint = 0.0455, Rsigma = 0.0570) 

which were used in all calculations. The final R1 was 0.0583 (I > 2σ(I)) and wR2 was 0.1743 

(all data). CCDC No. 2171886 deposition numbers contains the supplementary 

crystallographic data for this paper which can be obtained free of charge at 

https://www.ccdc.cam.ac.uk/structures/ 

https://www.ccdc.cam.ac.uk/structures/
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Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as 

small spheres of arbitrary radius 
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